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(54) FLEXIBLE DEMOUNTABLE SUPPORT 

(57)Abstract: 

PURPOSE: To secure shearing rigidity allowing a deformation 
by laminating rubbers and steel plates into an internally 
hollow column shape having intermittent faces, pinching it 
with thick steel plates, and fitting end plates to be fitted to a 
structure at both the upper and lower ends of the laminated 
rubbers. 

CONSTITUTION: Ring-like thin rubbers 2 and thin steel 
plates 3 are laminated into an internally hollow shape, it is 
pinched by upper and lower thick steel plates 4. and multiple 
blocks are stacked and pinched by upper and lower end 
plates 1 to be fitted to a structure. The thin steel plates 3 
are related with the stress transmission applied when the 
whole support 5 is deformed, and the thin steel plates 3 have 
an effect to make the rubber layers 2 thin. The vertical load 
yield strength and bending rigidity are secured by the thick 
steel plates 4, and the flexible shearing rigidity allowing a 
large deformation can be realized by the lamination of the 
thin rubber layers 2 and the thin steel plates 3. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIIVIS 
[Claim(s)] 

[Claim 1]Flexible bearing which set a predetermined interval among these laminated steel 
plates, arranged a steel plate thicker than a steel plate of other layers in a columnar rubber 
body characterized by comprising the following which laminated steel plate of each other, and 
was characterized by things. 

A thin rubber layer which has a closed section of internal hollow. 
Similarly it is a closed section of internal hollow. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to bearing which supports the dynamic vibration 
reducer for support bearing for vibration control, such as a building construction and a 
mechanical apparatus, or vibration control. 
[0002] 

[Description of the Prior Art]Conventionally, laminated rubber support is variously developed 
for such the purpose, the Nikkei architecture "which "base-isolation-building" model institutions 
which made civilization declaration appear ail at once" July 14, 1986 item. The most general 
thing as laminated rubber support of the 54th page - the 75th page referring-to-former has 
some which carried out lamination pinching of thin rubber and griddle by turns between the 
end plates of the upper and lower sides for attaching to a structure. Drawing 7 is a figure of the 
conventional rubber bearing of the internal fullness type of a cylindrical shape. However, if 
comparatively lightweight structures, such as a wooden building structure thing, a mechanical 
apparatus, or a dynamic vibration reducer, are made into support ****** using internal fullness 
type bearing with the same degree of vertical stress as the case of weight load where it is 
large, it will become small small bearing of a cross-section area, and horizontal allowable 
deformation will become small. Drawing 8 (a) and (b) is a figure showing the inconvenient point 
at the time of supporting a small structure by conventional-type laminated rubber. 
[0003]Thus, when the lightweight structure was supported using internal fullness type rubber 
bearing, horizontal permissible modification was small, and there was difficulty in realizing the 
own natural period of a long period. 

[0004]Then, the inside of a cylindrical shape was made hollow, horizontal shear rigidity was 
made small, and what heightened horizontal deformation capacity was developed. Drawing 9 
(a) is a figure of the fundamental thing of the rubber bearing which laminated rubber and a 
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griddle to ring sliape and made the inside hoiiow. However, aitfiougii siiear rigidity becomes 
small and the laminated rubber support which made the inside hollow demonstrates big 
deformation capacity, opposite side flexural rigidity and vertical-load proof stress decline, and 
are not preferred. In order to solve this problem, it applies to sliding direction both ends, for 
example from the sliding direction center section of laminated rubber. Two or more sets of 
laminated rubbers of the thing (JP,5-141463,A) which extends the ring width in a horizontal 
section continuously, and cannot be buckled easily, or hollow are accumulated on a sliding 
direction via a joint plate, and there are some (JP,5-141464,A) etc. which acquire 
predetermined low shear rigidity. However, it becomes complicated [ the thing of JP,5- 
141463,A ] processing it, and the proportion of a path and height becomes longwise [ the thing 
of JP,5-141464,A ], and we are anxious about the fall of the flexural rigidity as bearing. In 
addition, there is the method of thickening thickness of the griddle to pinch. By this method, the 
thickness of rubber becomes thin relatively, the original characteristic of the laminated rubber 
said that horizontal shear rigidity is small is lost, and it is inconvenient. If rubber thickness is 
then thickened, the overall height of bearing will become high, and the inconvenience said that 
flexural rigidity falls is caused. Drawing 9 (b) is a figure of bearing which thickened thickness of 
the griddle to pinch. 

[0005]This invention is devised in order to solve such a problem. 
[0006] 

[Means for Solving the Problem]ln a thin rubber layer which has a closed section of internal 
hollow, and a columnar rubber body which laminated steel plate of each other which similarly 
has a closed section of internal hollow, a predetermined interval is set among these laminated 
steel plates, and let flexible bearing which arranged a steel plate thicker than a steel plate of 
other layers, and was characterized by things be main point. 
[0007] 

[FunctionJ Drawing 1 is a figure showing flexible bearing of this invention. 

[0008]A thick griddle participates in the stress transfer which acts at the time of modification of 

this whole bearing, and an effect is demonstrated although a thin griddle makes a rubber layer 

thin. That is, the rubber layer thin on the other hand which a thick griddle holds the flat surface 

of a section and secures flexural rigidity, and the alternation of strata of a thin griddle improve 

the rigidity of the perpendicular direction, and realize horizontal low shear rigidity. 

[0009] Drawing 2 is a figure showing a state in case flexible bearing of this invention carries out 

horizontal deformation. 

[0010]Since the flexural rigidity of a thick griddle is high and the alternation-of-strata portions of 
thin rubber and a thin griddle have low shear rigidity, this bearing causes horizontal 
defonnation in the form where the flat surface was held on the whole. Since rubber is divided 
by the thin griddle, the longitudinal elastic modulus of bearing is high and vertical-load proof 
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stress is improving. Stable load bearing is realized by operation of these botli sides. 

[001 H Drawing 3 is a figure showing a state in case the conventional bearing which consists of 

a rubber layer and alternation of strata of a thin griddle in hollow carries out horizontal 

deformation. The rigidity of a griddle is low, therefore load bearing where the flexural rigidity as 

bearing was stabilized deficiently is difficult for it. Since surrender of a steel plate also takes 

place at an early stage, proof stress also declines. 

[0012] 

[Example]lt is based on a figure below and flexible bearing of this invention is explained. 
[001 3] Drawing 1 (a) is a sectional elevational view of flexible bearing of this invention, and (b) 
is a plan. The block which inserted into ring shape the upper and lower sides of what carried 
out alternation of strata of the thin griddle 3 to the thin rubber 2 by the thick griddle 4 is 
accumulated two or more sets so that it may become internal hollow, and it is considered as 
the structure which was attached to the structure and pinched with the end plate 1 of the upper 
and lower sides of business. 

[0014]For example, outer diameter phiSOOmm, inside diameter phi360mm, and 2-3 mm in 
thickness of rubber. 3-4 mm in thickness of a thin griddle, and 15-20 mm in thickness of rubber 
and a thin alternation-of-strata block of a griddle. 9-12 mm in thickness of a thick griddle and 
the longitudinal elastic modulus of bearing by flexible bearing with an overall height of 1200 

mm serve as about 600 to 700 kg/cm^, and it is only causing about 2-cm perpendicular 
modification to the supporting load of 25Ton. On the other hand, horizontal rigidity is about 50 
to 100 Kgf/cm, and can be supported with the cycle of 3 to 5 seconds to supporting load 
25Ton. It is thought that the horizontal defomriation of **** flexible bearing can hold a linear 
state to around **50 cm. 
[0015] 

[Effect of the Invention] According to this invention, a thick griddle participates in the stress 
transfer which acts at the time of modification of this whole bearing, and an effect is 
demonstrated although a thin griddle makes a rubber layer thin. That is, vertical-load proof 
stress, the rubber layer thin on the other hand for which flexural rigidity is secured, and the 
alternation of strata of a griddle with a thick thin griddle can realize pliant shear rigidity which 
permits big modification. 

[0016]Therefore, in order to be able to realize a comparatively lightweight dynamic vibration 
reducer (vibration control device of a highrise building) as a system with the own natural period 
for 3 to 5 seconds and to absorb vibrational energy by the deformability, in vibration of a long 
period, a wind shake etc. are very effective comparatively. Drawing 4 is the figure which 
applied flexible bearing of this invention to the dynamic vibration reducer installed in the 
highrise building. 

[0017]Since shear rigidity is low also as base isolation bearing of lightweight buildings made 
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conventionally impossible, such as a timber building, it is applicable enough. Drawing 5 is the 
figure which applied flexible bearing of this invention to the timber building. 
[0018]Bearing of this invention is applicable also to the floor quake-absorbing which installs 
machinery apparatus. 

f00191 Drawing 6 is the figure which applied bearing of this invention to quake-absorbing [ of 
floors, such as a computer lab, ]. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 (a) is a sectional elevational view of flexible bearing of this invention, and (b) is a 
plan. 

[Drawing 21 lt is a figure showing a state in case flexible bearing of this invention cames out 
horizontal deformation. 

[Drawing 3] The conventional bearing which consists of a rubber layer and alternation of strata 
of a thin griddle in hollow is a figure showing a state when canrying out horizontal deformation. 
[Drawing 41 lt is the figure which applied flexible bearing of this invention to the dynamic 
vibration reducer installed in the highrise building. 

[Drawing 5] lt is the figure which applied flexible bearing of this invention to the timber building. 
[Drawing 61 lt is the figure which applied bearing of this invention to quake-absorbing [ of floors, 
such as a computer lab, ]. 

[Drawing 7] lt is a figure of the conventional rubber bearing of the internal fullness type of a 
cylindrical shape. 

[Drawing 8] (a) and (b) are the figures showing the inconvenient point at the time of supporting 
a small structure by conventional-type laminated rubber. 

[Drawing 9] (a) is a figure of the fundamental thing of the rubber bearing which laminated 
rubber and a griddle to ring shape and made the inside hollow, (b) is a figure of bearing which 
thickened thickness of the griddle to pinch. 
[Description of Notations] 

1 [ ... A thick griddle, ] ... An end plate, 2 ... Laminated rubber, 3 ... A thin griddle, 4 5 [ ... A 
small structure, 9 / ... A dynamic vibration reducer, 10 / ... A skyscraper, 1 1 / ... A lightweight 
building, 12 / ... A computer, 13 / ... Base isolation floor ] ... Flexible bearing of this invention, 
6 ... The conventional rubber bearing, 7 ... A large sized structure, 8 
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DRAWINGS 



[Drawing 2] 




[Drawing 6] 
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[Drawing 7] 
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